Frequent and histological type-specific inactivation of 14-3-3sigma in human lung cancers.
One isoform of the 14-3-3 family, 14-3-3sigma, plays a crucial role in the G2 checkpoint by sequestering Cdc2-cyclinB1 in the cytoplasm, and the expression of 14-3-3sigma is frequently lost in breast cancers. This loss of expression is thought to cause a G2 checkpoint defect, resulting in chromosomal aberrations. Since lung cancers frequently carry numerous chromosomal aberrations, we examined the DNA methylation status and expression level of the 14-3-3sigma gene in 37 lung cancer cell lines and 30 primary lung tumor specimens. We found that small cell lung cancer (SCLC) cell lines frequently showed DNA hypermethylation (9 of 13 lines, 69%), and subsequent silencing of the 14-3-3sigma gene. Among non-small cell lung cancers (NSCLC), large cell lung cancer cell lines showed frequent hypermethylation and silencing of 14-3-3sigma (4 or 7 lines, 57%). In contrast, in other NSCLC cell lines, hypermethylation occurred very rarely (1 of 17 lines, 6%). All eight primary SCLC specimens examined also showed a loss or significant reduction in 14-3-3sigma expression in vivo, while a loss or reduction of 14-3-3sigma expression was very rare in primary NSCLC specimens (1 of 22 tissues, 5%). This is the first description that indicates lung cancers frequently show significant inactivation of the 14-3-3sigma gene mainly due to DNA hypermethylation in SCLC, but rarely in NSCLC, suggesting involvement of the 14-3-3sigma gene in lung tumorigenesis in a histological type-specific manner.